Background: This population-based retrospective cohort study aimed to clarify the impact of home and community-based services on the hospitalisation and institutionalisation of individuals certified as eligible for longterm care insurance (LTCI) benefits. Methods: Health insurance data and LTCI data were combined into a database of 1,020 individuals in two farming communities in Hokkaido who were enrolled in Citizen's Health Insurance. They had not received long-term care services prior to April 1, 2000 and were newly certified as eligible for Long-Term Care Insurance benefits between April 1, 2000 and February 29, 2008. The analysis covered 565 subjects who had not been hospitalised or institutionalised at the time of first certification of LTCI benefits. The adjusted hazard ratios (HRs) of hospitalisation or institutionalisation or death after the initial certification were calculated using the Cox proportional hazard model. The predictors were age, sex, eligibility level, area of residence, income, year of initial certification and average monthly outpatient medical expenditures, in addition to average monthly total home and communitybased services expenditures (analysis 1), the use or no use of each type of service (analysis 2), and average monthly expenditures for home-visit and day-care types of services, the use or no use of respite care, and the use or no use of rental services for assistive devices (analysis 3).
Background
The social costs of hospitalisation and institutionalisation are growing [1] [2] [3] , and the majority of elderly people would prefer to stay in their own homes, even if they have a serious disability [4] . Extending the period in which elderly people are able to live at home has thus become a very important issue. Japan's public longterm care insurance (LTCI) system was introduced in April 2000 from this perspective. LTCI, by making it easier for individuals certified as needing long-term care to use home and community-based services, aims to prevent decline of functional level and allow elderly people to live independently in their homes for as long as possible [5] . Hospitalisation or institutionalisation would therefore be an adverse event. Although hospitalisation is for providing medical services and institutionalisation is for providing long-term care services, for frail elderly it is difficult to distinguish between the two. This is especially the case in Japan, where admissions to hospitals are frequently made for social reasons-no family member to provide care or long waiting lists for nursing homes [6] [7] [8] .
Hospitalisation and institutionalisation have been used as outcome measures to observe the impact of preventive interventions such as education, counselling, and assessment in various countries [9] [10] [11] [12] [13] [14] [15] [16] [17] , but studies on the effects of home and community-based services have been limited. In Japan, the preventive effect of day care on institutionalisation was reported before the introduction of LTCI [18, 19] . Following the introduction of LTCI, outcomes have focused not on admissions, but on changes in eligibility levels [20] [21] [22] [23] [24] , moreover, these studies did not adjust either for the use of medical services or for medical condition. Reports in other countries include the effect of home-help for the elderly with dementia [25] , and that of day care [26, 27] or that of respite services combining day care and respite care [28] , but these studies were confined to institutionalisation and did not include hospitalisation. On the other hand, Xu et al. [29] showed that a greater volume of attendant care, homemaking services and home-delivered meals was associated with a lower risk of hospitalisation. In this study, we decided to focus on the impact of home and community-based services on hospitalisation and institutionalisation after adjusting for the use of medical services by using health insurance data and LTCI data from a small community. Specifically, we selected as outcome admission to a hospital or a longterm care institution after being certified as eligible for LTCI benefits. Additional subgroup analyses were made in order to confirm whether home and communitybased services are beneficial for older adults with only light care needs as suggested by previous studies [20, 22, 24] . Our sample was limited to a small community because national databases do not exist, and linkage of health insurance and LTCI data was only possible in the area studied.
Methods
Public long-term care insurance system Japan's LTCI is compulsory for all citizens ≥ 40 years of age, and those who are eligible for its benefits are individuals aged ≥ 65 years who require long-term care as well as individuals aged 40-65 years who require longterm care for diseases related to ageing. It is managed by municipal government. Certification of eligibility and determination of the level of benefits are based on a nationally standardised assessment process. When the LTCI system was introduced, six eligibility levels were established: "Support level", in which assistance is needed, and "Care levels 1, 2, 3, 4 and 5", in which care is needed, with 1 being the lightest and 5 being the heaviest. These levels are primarily determined by a computerised algorithm that is based on the responses to the questionnaire on current physical and mental status (74 items). This algorithm was derived from a statistical analysis of care time and subjects' clinical characteristics. The levels grouped by the algorithm do not correspond to clinical prototypes. The final decision is made by a local committee of specialists (physicians, social workers and so forth), who take into consideration a report from the attending physician and 12 quantitative aspects focused mainly on behaviour [30, 31] . In April 2006, the LTCI system was revised to seven levels, with the Support level reset as "Support level 1" and the majority in "Care level 1" regrouped to "Support level 2" [31, 32] . Certification of long-term care benefits is made without consideration of the willingness and ability of the individual's family or friends to provide care, or the individual's income. Benefits are provided not as cash but as home and community-based or institutional services, with recipients paying 10% of the care cost [33, 34] .
Health insurance
Enrolling in health insurance is mandatory for all residents in Japan [30] . Employees, together with their dependents, are enrolled in employees' health insurance, while the self-employed, people living on pensions, and others are enrolled in Citizen's Health Insurance (CHI), which is managed by municipalities [35] . Therefore, the majority of elderly people are enrolled in CHI [35] . The proportion of the population aged 70 and above who are enrolled in CHI nationally was 82.3% in 2006 [36, 37] . In the area of the present study the figure was 80.5%. Most people aged ≥ 70 years pay 10% of medical charges as copayment.
Study area
This study was conducted in two farming communities (Towns A and B) located in central Hokkaido, which is in the north of Japan. This area is becoming increasingly depopulated and there is a lack of public transportation. Table 1 provides basic data for the study area, Hokkaido, and all of Japan, for the years 2001 and 2007. It includes the population [38, 39] , the proportion of the aged 65 and above [38, 39] , the proportion of the population aged 70 and above who are enrolled in CHI (2006 only) [36, 37] , the average monthly expenditures per individual enrolled under the medical care for the elderly program [40, 41] , the proportion of the individuals certified as being eligible for LTCI benefits among n/a n/a n/a n/a 168,732 173,167 individuals aged ≥ 65 years according to each eligibility level [42, 43] , and average monthly expenditures per recipient of specific care service [44] [45] [46] . Compared with the national average, the percentage of elderly people in this area was high. Outpatient medical expenditures per individual enrolled under the medical care for the elderly program were about the same level, but inpatient medical expenditures were higher. The proportion of Support level certification was higher, but the Care level was about the same as for the nation. The home and community-based and institutional services expenditures per recipient of long-term care were lower.
Subjects (Figure 1)
The subjects were drawn from a total of 1,020 individuals who were enrolled in the Citizen's Health Insurance in the study area, who had not been receiving long-term care services prior to April 1, 2000, and had been newly certified as eligible for LTCI benefits between April 1, 2000 (when LTCI was implemented), and February 29, 2008 . Of the total, 432 who were hospitalised or institutionalised at the time of their first certification were excluded in order to standardise the base-line characteristics. The average eligibility level of those who were already hospitalised or institutionalised at the time of the first eligibility certification was 2.03 and significantly higher than 0.87 for those who were living in the community (the lowest eligibility level being 0, the highest 5). Twenty-three who did not have data for their income level were also excluded. The remaining 565 people were analysed. The sample had to be limited to those enrolled in the Citizen's Health Insurance program, which enrolls 80.5% of the population 70 and over, because record linkage with LTCI was only possible for this group.
Preparation of data set
For all 1,020 subjects, information on long-term care services and medical services for each month from April The information on long-term care services included sex, month and year of birth, start/end date of eligibility, eligibility level, date of death/removal, long-term care services code, month and year when long-term care services were provided, long-term care services claims amount, and LTCI premium amounts (based on income level).
The information on medical services was residential code (Town A or B); monthly medical care services claims amount for hospitalisation, outpatient care, dental care, dispensary, visiting nurse, and osteopathic therapy; and the dates of hospital admission and discharge.
Measures

Outcome variable
The outcome variable was the number of months from the first certification of being eligible for LTCI benefits until the occurrence of an "event" or censoring. Events were hospitalisation, institutionalisation or death from the initial certification up until February 29, 2008 . Death was included as an event because it is the worst adverse outcome and excluding deaths at home would bias the sample. In cases when there were no events by February 29, 2008 , censoring was done at that time, or at the time the subject moved out of the area. "Hospitalisation" refers to being admitted to a hospital; "institutionalisation" to being admitted to a nursing home, health services facility for the elderly, or sanatorium-type medical care facility. Admission to group homes for the elderly with dementia and residential care facilities for the elderly requiring care, which administratively are defined as community-based care, were nearly all for the longterm, and were therefore included in "institutionalisation". Threshold expenditure amounts (i.e. 100,000 yen for the initial month, about $1,200 at the current exchange rate of US$1 = ¥82) were set for "hospitalisation" and "institutionalisation" in order to eliminate short episodes such as for examinations or treatment of mild trauma.
Predictor variables
The main predictor variables were the use of home and community-based services and of medical services. These variables were constructed from expenditure data in the following way.
Average monthly expenditures were calculated for outpatient medical expenditures, total home and community-based services expenditures, and expenditures for home-visit and day-care types of services, respectively. The cumulative amounts of outpatient medical expenditures, total home and community-based services expenditures, and expenditures for home-visit and day-care types of services for each analysed individual from certification until hospitalisation, institutionalisation, death or censoring were divided by the number of months and converted to the amount per month. "Outpatient medical expenditures" are the total for outpatient medical expenditures, dental expenditures, visiting nurse expenditures (when billed to health insurance), medication expenditures, and osteopathic therapy expenditures, calculated from their monthly claims amount. Total home and community-based services expenditures, and expenditures for home-visit and day-care types of services are calculated from the claims amount for the corresponding type of service. The detail of long-term care services included in all home and community-based services and home-visit and day-care types of services are shown in the tables and their legends.
Average monthly outpatient medical expenditures were divided into three levels: low, medium, and high. Non-users are included in the low expenditure group because Japanese tend to visit physicians for minor complaints [47] ; thus their basic characteristics are likely to be substantively the same as non-users. Divisions into levels were calculated so that the number of subjects in each was equal. However, for LTCI services, non-users were grouped into a separate level because they may have a different rationale for undergoing the certification process if they subsequently had not used any services. The users group was divided equally into three levels of low, medium, and high expenditures.
Use or no use was recorded for each of the home and community-based services: home-help (including homevisit bathing), visiting nurse, management and guidance, day care, day rehabilitation, respite care and rental services for assistive devices. Services were considered to be used when they were billed and paid. In the study area, two services-visiting rehabilitation and small scale community-based multiple services centres-were not available.
Demographic variables
The demographic variables of sex, age, eligibility level for LTCI, area of residence, income level for determining LTCI premiums at time of the first certification of long-term care benefits, and year of the first certification were also taken as predictor variables. In this study, in order to maintain consistency in eligibility levels from April 1, 2000 to February 29, 2008 , Support level 1 continued to be counted as Support level, but Support level 2 was grouped with Care level 1 after April 1, 2006, when the number of levels was increased from six to seven. These six levels were then combined into the three levels of Support level, Care levels 1 and 2, and Care levels 3 to 5 in order to have sufficient numbers for each level.
Statistical analysis
Main analysis To calculate a hazard ratio for hospitalisation and institutionalisation using a Cox proportional hazard model, three analyses were carried out.
The outcome was the time to hospitalisation, institutionalisation or death from the time of the first certification of being eligible for LTCI benefits. In order to investigate the overall effect of home and community-based services (Analysis 1), the sex, age and eligibility level at time of the first certification of long-term care benefits were entered in a model as predictor variables. The other predictor variables were selected from the area of residence and income level at time of the first certification of long-term care benefits, the year of the first certification, outpatient medical expenditures and total home and community-based services expenditures by using a forward stepwise method. Variables were entered in a model if p < 0.05 and removed from a model if they became p > 0.10.
To observe the effects for each type of home and community-based service, a similar analysis (Analysis 2) was done with use or no use of each type of service replacing average monthly total home and communitybased services expenditures in Analysis 1.
To observe the effects of home-visit and day-care types of services, respite care, and rental services for assistive devices, a similar analysis (Analysis 3) was made in which average monthly expenditures for homevisit and day-care types of services, use or no use of respite care and rental services for assistive devices were used as predictor variables, replacing average monthly total home and community-based services expenditures in Analysis 1. Subgroup analysis Analysis 2 was made with only individuals certified as needing long-term care of Support level or Care levels 1 or 2 (individuals certified as having light need for long-term care). This analysis was made because in some previous studies [20, 22, 24] , observations of the effect of each home and community-based service on eligibility level were limited to individuals certified as having light need for long-term care.
The statistical software package SPSS Statistics Ver. 17.0 was used in the analysis.
Ethical considerations
The data used in this study were provided by the insurer as linkable anonymous data from which personal information had been removed. This study was reviewed and approved by the ethics committee of the Keio University School of Medicine.
Results
Characteristics of subjects
The descriptive statistics of the outcome variable and predictor variables are shown in Tables 2 and 3. The mean age (years) ± standard deviation at the time of the first certification was 81.4 ± 6.7. The median was 82.0 (range 61.8-98.1). Among all the analysed individuals, 99.3% were ≥ 65 years old, and 91.9% were in Support level or Care level 1 or 2 ( Table 2) .
The average monthly outpatient medical expenditure per analysed individual was 57,004 yen, with a median value of 36,807 yen (Table 3 ). For the mid-level expenditure, the amount was 24,000-53,000 yen ( Table 2 ). The national average for those in the medical care for the elderly program was about 22,000-23,000 yen in 2001 and 2007 (Table 1) . Because the individuals analysed had been certified as being eligible for LTCI benefits, their average monthly outpatient medical expenditures were likely to be higher than that of the national level.
The average monthly total home and communitybased services expenditure per analysed individual was 25,560 yen, with a median value of 15,657 yen ( Table 3) . The mid-level amount was 18,000-36,000 yen (Table 2) which was less than the national average per recipient of home and community-based services, which was between 47,000 and 49,000 yen in 2001 and 2007 (Table 1) .
Predictors of admission to hospital or long-term care institution or death Main analysis (Table 4) The results of the analysis using a Cox proportional hazard model are shown in Table 4 (the results of Analysis 3 are essentially the same as those of Analysis 2, and so they are not shown).
In Analysis 1, there tended to be more hospitalisation or institutionalisation in men than in women, in those aged ≥ 80 years than <75 years, and in those with Care levels from 3 to 5 than Support level (HR: 1.77, 95% CI: 1.20-2.61). The residents of Town B were less likely to be hospitalised or institutionalised than the residents of Town A (HR: 0.80, 95% CI: 0.65-0.997). Those who were first certified later were less likely to be hospitalised or institutionalised (HR: 0.95, 95% CI: 0.90-0.99). The group with high average monthly outpatient medical expenditures was more likely to be hospitalised or institutionalised than the low expenditure group (HR: 2.14, 95% CI: 1.66-2.75). For average monthly total home and community-based services expenditures, the low expenditure (HR: 0.70, 95% CI: 0.53-0.93) and midlevel expenditure (HR: 0.59, 95% CI: 0.44-0.79) and high expenditure (HR: 0.72, 95%CI: 0.54-0.96) groups were all less likely to be hospitalised or institutionalised than the home and community-based services non-users group. No other predictor variables were selected.
In Analysis 2, the result was similar to that in Analysis 1 except for a greater tendency for hospitalisation or Rental services for assistive devices* 
Discussion
We studied the impact of home and community-based services on hospitalisation and institutionalisation of individuals certified as being eligible for LTCI benefits for the first time following the introduction of public LTCI. The presence of a disease and its severity at the time of the first certification could be confounding factors, since they could lead to the hospitalisation or institutionalisation of the subject [11, 15, [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] . In our study, we took this factor into consideration by adjusting for outpatient medical expenditures, which would serve as an indicator of the severity of illness. The group with high average monthly outpatient medical expenditures was more likely than the low expenditure group to be hospitalised or institutionalised. This result and the results of demographic variables were reasonable.
Those who used home and community-based services, and respite care and rental services for assistive devices in particular, were less likely than non-users to be hospitalised or institutionalised. Thus, the policy objectives of LTCI appear to have been met especially for those using these services. Regarding assistive devices, Tajika et al. had reported that among individuals certified as having light need for long-term care, users of rental services for assistive devices tend to show a greater decline in eligibility level than non-users [20] . This observation was used to support the removal of rental services for wheel-chairs, motorised beds and other devices that might induce disuse syndrome from LTCI benefits for those in the lighter eligibility levels in 2007. However, our study shows that they had a beneficial effect, perhaps because the negative effect of some devices was less than the positive effect of using canes and walking aids which prevent decline. This indicates a need to differentiate among devices. For day care, when the subjects are limited to individuals certified as having light need for long-term care, a positive effect was seen, which supports the 2007 LTCI revision that promoted these services.
Two possible mechanisms may explain the effects of home and community-based services in preventing hospitalisation and institutionalisation. One is that home and community-based services prevent a decline in the physical and mental state of individuals certified as needing long-term care (prevention of decline) [14] and the other is that these services reduce the care burden of caregivers, allowing them to maintain their ability to provide care (maintenance of caregivers' ability) [26, 59, 60] . The effect of respite care could mainly be attributed to the latter [24, 26, [59] [60] [61] , and not to the former [24, 62] . Assistive devices, if used appropriately, should have the former effect [14, 63] . The effect of day care among individuals certified as having light need for long-term care could be either maintenance of caregivers' ability [26, 59, 60, 64, 65] , prevention of decline of physical and mental functions [14, 22, [65] [66] [67] [68] , or both.
Limitations
The population studied was limited to those enrolled in the CHI, composing 80.5% of the total, and to those who had been certified as eligible for LTCI. Those who had not been certified were not included but this was unavoidable from the study design. Those who had moved outside of the two municipalities could not be followed-up, but they composed only 0.7% of the total. Among those in the sample, the data on service use should be complete because they were from the claims forms.
Average monthly expenditures for home and community-based services tended to increase somewhat as the time from the first certification elapsed, with the amount being ¥15,400 for the first three months and ¥21,800 for the last three months. This factor was not considered when making our analysis. However, since the difference between the two remained within the ranges of the three levels of expenditures and the hazard ratios for the three levels were almost the same (0.7), the magnitude of these changes are not likely to have impacted on our results. Outcome variable was the number of months from the first certification of being eligible for long-term care insurance benefits until hospitalisation, institutionalisation, death or censoring in both Analysis 1 and 2. All years are fiscal years; April to March. *1 Data when the insured individuals are certified being eligible for long-term care insurance benefits for the first time. Since this study was a retrospective cohort study, and not a randomised controlled trial, we could not verify any causal relationships. The possibility that the results were biased by residual and unmeasured confounding cannot be entirely ruled out.
The presence or absence of family members living with the individual who may provide support, and their caregiving ability, have been reported to have an impact on decline [69, 70] and on hospitalisation and institutionalisation [26, 52, 60, 71, 72] . These factors could not be analysed in our study because the data were not available, but they should be included in future studies.
Our study was conducted in farming communities in one region of Japan and it should be replicated in urban communities and other regions.
Conclusions
In this study, the impact of home and community-based services on hospitalisation and institutionalisation of individuals certified as being eligible for LTCI benefits for the first time was analysed after adjusting for demographic variables and outpatient medical expenditures. The results showed that users of home and communitybased services were less likely than non-users to be hospitalised or institutionalised. Among the types of home and community-based services, users of respite care and rental services for assistive devices were less likely to be hospitalised or institutionalised than non-users. When subjects were limited to individuals certified as having light need for long-term care, hospitalisation and institutionalisation were also less likely for users of day care than for non-users. Therefore, respite care, rental services for assistive devices and day care were effective in preventing hospitalisation and institutionalisation. Our results suggest home and community-based services contribute to the goal of the LTCI system of encouraging individuals certified as being eligible for LTCI benefits to live independently at home for as long as possible.
Abbreviations LTCI: long-term care insurance; HR: hazard ratio; CI: confidence interval; CHI: Citizen's Health Insurance.
